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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize the VA type liquid crystal 
display device which has excellent visual angle characteristics while 
maintaining excellent contrast, an excellent operating speed, etc., as usual. 

SOLUTION: Liquid crystal 14 having negative dielectric constant 
anisotropy is sandwiched between 1st and 2nd substrates 91 and 92 
whose surfaces are aligned vertically and on at least on surface of the 
upper and lower two substrates, a domain restricting means consisting of 
a protrusion, a recess, a slit formed in an electrode, or their combination 
is provided. Further, this device is equipped with a VA type liquid crystal 
panel which restricts the alignment of the liquid crystal so that the liquid 
crystal is aligned in plural oblique direction in each pixel, 1st and 2nd 
polarizing plates 1 1 and 15 are arranged on both the sides of the liquid 
crystal panel so that their axes of absorption cross each other at right 
angles, and at least one phase difference film 94 is arranged between the 
liquid crystal panel and the 1 st or 2nd polarizing plate. In this case, the 
phase difference film has the relation nx, ny>nz, where nx and ny are the 
refractive indexes in a film intra-surface direction and nz is a refractive 
index in the thickness direction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by providing the following. A dielectric constant anisotropy pinches 
negative liquid crystal between the substrates of two upper and lower sides which performed perpendicular orientation 
processing to the front face. The orientation of the aforementioned liquid crystal becomes almost level, when 
predetermined voltage is mostly impressed at a perpendicular at the time of no voltage impressing. It is the orientation 
which becomes slanting when voltage smaller than the aforementioned predetermined voltage is impressed. Either of 
the slits prepared in one [ at least ] front face of the substrate of two aforementioned upper and lower sides at the 
salient, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of 
the aforementioned liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the 
domain regulation means which consists of those combination and voltage smaller than the aforementioned 
predetermined voltage is impressed. The 1st and the 2nd polarizing plate which have been arranged at the both sides of 
the aforementioned liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly. It is arranged at 
least at one side between one aforementioned liquid crystal panel side, the above 1st of both sides, or the 2nd 
polarizing plate of the above, and is nz about the refractive index of nx, ny, and the thickness direction in the refractive 
index of field inboard. Phase contrast film of at least one sheet which has the relation of nx and ny >=nz (however, nx 
=ny =nz removes) when it carries out. 

[Claim 2] The liquid crystal display characterized by providing the following. A dielectric constant anisotropy pinches 
negative liquid crystal between the substrates of two upper and lower sides which performed perpendicular orientation 
processing to the front face. The orientation of the aforementioned liquid crystal becomes almost level, when 
predetermined voltage is mostly impressed at a perpendicular at the time of no voltage impressing. It is the orientation 
which becomes slanting when voltage smaller than the aforementioned predetermined voltage is impressed. Either of 
the slits prepared in one [ at least ] front face of the substrate of two aforementioned upper and lower sides at the 
salient, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of 
the aforementioned liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the 
domain regulation means which consists of those combination and voltage smaller than the aforementioned 
predetermined voltage is impressed. The 1st and the 2nd polarizing plate which have been arranged at the both sides of 
the aforementioned liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly. Even if it 
equips at least one side between one aforementioned liquid crystal panel side, the above 1st of both sides, or the 2nd 
polarizing plate of the above with the phase contrast film of at least one sheet and this ** cannot be found, the phase 
contrast film of one sheet is nx about the refractive index of film plane inboard. And ny It carries out and is nz about 
the refractive index of the thickness direction. When it carries out, it is nx >ny =nz. Relation. 

[Claim 3] The liquid crystal display characterized by providing the following. A dielectric constant anisotropy pinches 
negative liquid crystal between the substrates of two upper and lower sides which performed perpendicular orientation 
processing to the front face. The orientation of the aforementioned liquid crystal becomes almost level, when 
predetermined voltage is mostly impressed at a perpendicular at the time of no voltage impressing. It is the orientation 
which becomes slanting when voltage smaller than the aforementioned predetermined voltage is impressed. Either of 
the slits prepared in one [ at least ] front face of the substrate of two aforementioned upper and lower sides at the 
salient, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of 
the aforementioned liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the 
domain regulation means which consists of those combination and voltage smaller than the aforementioned 
predetermined voltage is impressed. The 1st and the 2nd polarizing plate which have been arranged at the both sides of 
the aforementioned liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly. Even if it 
equips at least one side between one aforementioned liquid crystal panel side, the above 1st of both sides, or the 2nd 



Page 2 of 3 

polarizing plate of the above with the phase contrast film of at least one sheet and this ** cannot be found, the phase 
contrast film of one sheet is nx about the refractive index of film plane inboard. And ny It carries out and is nz about 
the refractive index of the thickness direction. When it carries out, it is nx =ny >nz. Relation. 

[Claim 4] The liquid crystal display characterized by providing the following. A dielectric constant anisotropy pinches 
negative liquid crystal between the substrates of two upper and lower sides which performed perpendicular orientation 
processing to the front face. The orientation of the aforementioned liquid crystal becomes almost level, when 
predetermined voltage is mostly impressed at a perpendicular at the time of no voltage impressing. It is the orientation 
which becomes slanting when voltage smaller than the aforementioned predetermined voltage is impressed. Either of 
the slits prepared in one [ at least ] front face of the substrate of two aforementioned upper and lower sides at the 
salient, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of 
the aforementioned liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the 
domain regulation means which consists of those combination and voltage smaller than the aforementioned 
predetermined voltage is impressed. The 1st and the 2nd polarizing plate which have been arranged at the both sides of 
the aforementioned liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly. The 1st phase 
contrast film prepared between the aforementioned liquid crystal panel and the 1st polarizing plate of the above. It has 
the aforementioned liquid crystal panel and the 2nd phase contrast film prepared between the 2nd polarizing plate of 
the above, the phase contrast film of the above 1st The refractive index of film plane inboard parallel to the absorption 
shaft of the 1st polarizing plate of the above ny, It is nx about the refractive index of film plane inboard perpendicular 
to it. It carries out and is nz about the refractive index of the thickness direction. When it carries out, it is nx >ny =nz. It 
has a relation, the phase contrast film of the above 2nd It is nx about the refractive index of film plane inboard. And ny 
It carries out and is nz about the refractive index of the thickness direction. When it carries out, it is the relation of nx 
=ny >nz. 

[Claim 5] The liquid crystal display characterized by providing the following. A dielectric constant anisotropy pinches 
negative liquid crystal between the substrates of two upper and lower sides which performed perpendicular orientation 
processing to the front face. The orientation of the aforementioned liquid crystal becomes almost level, when 
predetermined voltage is mostly impressed at a perpendicular at the time of no voltage impressing. It is the orientation 
which becomes slanting when voltage smaller than the aforementioned predetermined voltage is impressed. Either of 
the slits prepared in one [ at least ] front face of the substrate of two aforementioned upper and lower sides at the 
salient, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of 
the aforementioned liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the 
domain regulation means which consists of those combination and voltage smaller than the aforementioned 
predetermined voltage is impressed. The 1st and the 2nd polarizing plate which have been arranged at the both sides of 
the aforementioned liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly. The 1st phase 
contrast film prepared between the aforementioned liquid crystal panel and the 1st polarizing plate of the above. It has 
the 1st polarizing plate of the above, and the 2nd phase contrast film prepared between the phase contrast films of the 
above 1st. the phase contrast film of the above 1st The refractive index of film plane inboard parallel to the absorption 
shaft of the 1st polarizing plate of the above ny, It is nx about the refractive index of film plane inboard perpendicular 
to it. It carries out and is nz about the refractive index of the thickness direction. When it carries out, it is nx >ny =nz. It 
has a relation, the phase contrast film of the above 2nd It is nx about the refractive index of film plane inboard. And ny 
It carries out and is nz about the refractive index of the thickness direction. When it carries out, it is nx =ny >nz. 
Relation. 

[Claim 6] The liquid crystal display characterized by providing the following. A dielectric constant anisotropy pinches 
negative liquid crystal between the substrates of two upper and lower sides which performed perpendicular orientation 
processing to the front face. The orientation of the aforementioned liquid crystal becomes almost level, when 
predetermined voltage is mostly impressed at a perpendicular at the time of no voltage impressing. It is the orientation 
which becomes slanting when voltage smaller than the aforementioned predetermined voltage is impressed. Either of 
the slits prepared in one [ at least ] front face of the substrate of two aforementioned upper and lower sides at the 
salient, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of 
the aforementioned liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the 
domain regulation means which consists of those combination and voltage smaller than the aforementioned 
predetermined voltage is impressed. The 1st and the 2nd polarizing plate which have been arranged at the both sides of 
the aforementioned liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly. The 1st phase 
contrast film prepared between the aforementioned liquid crystal panel and the 1st polarizing plate of the above. It has 
the aforementioned liquid crystal panel and the 2nd phase contrast film prepared between the phase contrast films of 
the above 1st. the phase contrast film of the above 1st The refractive index of film plane inboard parallel to the 
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absorption shaft of the 1st polarizing plate of the above ny, It is nx about the refractive index of film plane inboard 
perpendicular to it. It carries out and is nz about the refractive index of the thickness direction. When it carries out, it is 
nx >ny =nz. It has a relation, the phase contrast film of the above 2nd It is nx about the refractive index of film plane 
inboard. And ny It carries out and is nz about the refractive index of the thickness direction. It is nx =ny>nz when it 
carries out. Relation. 

[Claim 7] The liquid crystal display characterized by providing the following. A dielectric constant anisotropy pinches 
negative liquid crystal between the substrates of two upper and lower sides which performed perpendicular orientation 
processing to the front face. The orientation of the aforementioned liquid crystal becomes almost level, when 
predetermined voltage is mostly impressed at a perpendicular at the time of no voltage impressing. The liquid crystal 
panel which is the orientation which becomes slanting when voltage smaller than the aforementioned predetermined 
voltage is impressed, and is regulated so that the direction where the orientation of the aforementioned liquid crystal 
becomes slanting may come in two or more directions in each pixel, when voltage smaller than the aforementioned 
predetermined voltage is impressed. The 1st and the 2nd polarizing plate which have been arranged at the both sides of 
the aforementioned liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly. Even if it 
equips at least one side between one aforementioned liquid crystal panel side, the above 1st of both sides, or the 2nd 
polarizing plate of the above with the phase contrast film of at least one sheet and this ** cannot be found, the phase 
contrast film of one sheet is nx about the refractive index of film plane inboard. And ny It carries out and is nz about 
the refractive index of the thickness direction. When it carries out, it is nx >ny =nz. Relation. 

[Claim 8] The liquid crystal display characterized by providing the following. A dielectric constant anisotropy pinches 
negative liquid crystal between the substrates of two upper and lower sides which performed perpendicular orientation 
processing to the front face. The orientation of the aforementioned liquid crystal becomes almost level, when 
predetermined voltage is mostly impressed at a perpendicular at the time of no voltage impressing. The liquid crystal 
panel which is the orientation which becomes slanting when voltage smaller than the aforementioned predetermined 
voltage is impressed, and is regulated so that the direction where the orientation of the aforementioned liquid crystal 
becomes slanting may come in two or more directions in each pixel, when voltage smaller than the aforementioned 
predetermined voltage is impressed. The 1st and the 2nd polarizing plate which have been arranged at the both sides of 
the aforementioned liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly. Even if it 
equips at least one side between one aforementioned liquid crystal panel side, the above 1st of both sides, or the 2nd 
polarizing plate of the above with the phase contrast film of at least one sheet and this ** cannot be found, the phase 
contrast film of one sheet is nx about the refractive index of film plane inboard. And ny It carries out and is nz about 
the refractive index of the thickness direction. When it carries out, it is nx =ny >nz. Relation. 



[Translation done.] 



